A combination of probiotics and whey proteins enhances anti-obesity effects of calcium and dairy products during nutritional energy restriction in aP2-agouti transgenic mice.
Lactobacillus rhamnosus GG, Lactobacillus paracasei TMC0409, Streptococcus thermophilus TMC1543 and whey proteins were used to prepare fermented milk. For the experiment aP2- agouti transgenic mice were pre-treated with a high-sucrose/high-fat diet for 6 weeks to induce obesity. The obese mice were fed a diet containing 1·2% Ca and either non-fat dried milk (NFDM) or probiotic-fermented milk (PFM) with nutritional energy restriction for 6 weeks. The animals were examined after the treatment for changes in body weight, fat pad weight, fatty acid synthase (FAS) activity, lypolysis, the expression levels of genes related to lipid metabolism, insulin sensitivity in adipocytes and skeletal muscle and the presence of biomarkers for oxidative and inflammatory stress in plasma. It was found that the PFM diet significantly reduced body weight, fat accumulation, and adipocyte FAS activity, and increased adipocyte lipolysis as compared with the effects of the NFDM diet (P<0·05). The adipose tissue gene expression of 11β-hydroxysteroid dehydrogenase 1 (11β-HSD1) was significantly suppressed in mice that were fed PFM as compared with those that were fed NFDM (P<0·05). PFM caused a greater up-regulation of skeletal muscle PPARα, PPARδ, uncoupling protein 3 (UCP3) and GLUT4 expression and a significant decrease in the plasma concentration of insulin, malondialdehyde, TNF-α, monocyte chemotactic protein-1 and C-reactive protein as compared with the effects of NFDM (P<0·05). Fermentation of milk with selected probiotics and supplementation of milk with whey proteins may thus enhance anti-obesity effects of Ca and dairy products by the suppression of adipose tissue lipogenesis, activation of fat oxidation in skeletal muscle and reduction of oxidative and inflammatory stress.